Low processivity for DNA translocation by the ISWI molecular motor.
The motor protein ISWI (Imitation SWItch) is the conserved catalytic ATPase domain of the ISWI family of chromatin remodelers. Members of the ISWI family are involved in regulating the structure of cellular chromatin during times of transcription, translation, and repair. Current models for the nucleosome repositioning activity of ISWI and other chromatin remodelers require the translocation of the remodeling protein along double-stranded DNA through an ATP-dependent mechanism. Here we report results from spectrofluorometric stopped-flow experiments which demonstrate that ISWI displays very low processivity for free DNA translocation. By combining these results with those from experiments monitoring the DNA stimulated ATPase activity of ISWI we further demonstrate that the DNA translocation by ISWI is tightly coupled to ATP hydrolysis. The calculated coupling efficiency of 0.067±0.018 ATP/ISWI/bp is seemingly quite low in comparison to similar DNA translocases and we present potential models to account for this. Nevertheless, the tight coupling of ATP hydrolysis to DNA translocation suggests that DNA translocation is not energetically rate limiting for nucleosome repositioning by ISWI.